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(54) THERMAL FIXING METHOD AND TONER FOR THERMAL FIXING 

(57)Abstract: 

PURPOSE: To shorten the time for waiting and to lower electric power consumption as well as to 
obviate the generation of offsetting by incorporating specific components into the toner and fixing 
the sensible images of the toner onto a recording material. 

CONSTITUTION: The toner contg. at least the polyester resin which consists of etherified diphenols 
and arom. dicarboxylic acids as basic skeleton, is made into the network polymer skeleton by 
tervalent or higher valency polycarboxylic acids and/or tervalent or higher valency polyols, is further 
introduced with the alkenyl substd. dicarboxylic acids and/or alkyl substd. dicarboxylic acids in the 
polymer skeleton as the soft segment and has 5 to 60 acid value and the org. metal compd. contg. 
bivalent or higher valency metals at 0.2 to 6wt.% by the weight of the resin is used. The sensible 
images of the toner are heat fixed to the recording material. The offset is obviated in this way and 
the high-quality images are obtd. 
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(a) TvWfc = s —^m t s 

mmt. 

(D) 3 £X_hO# y */VjKy89Xt;/X«: 3 ffi^ 
^f^«I^ «i^L-C0.2-6li%O2«^ 



10 



V^-f tt^<OSS"C10 3 — 10 6 poise"Cfc «9 , 120X:, 150<C<O 
SSlC* -tO^7 7O«#O*fe*fffi^0.501n (poise) / 

«»T^fc54*tt**U S¥>i-K«itt«»H:, 160 
•Cli:isW5*iKtt*3fts i -250c P s^ffiHt?foS^#Ktr 



(2) 



7-8 2 2 5 0 



3 

tt srK jpjr# \zmm mtz> anj£«» tie ±v tm& \cm 

(a) ^—^Mk \?x7=n; —^m t , 

(B) 3Omol%«J2<03£#&S?#/l'#>' 

mmt. 

(C) ±WtM^MV> 5-40Mft%<£>TA^~A'&£ 

(D) SflBKJKOaKy^^aKVlBBJtV/Xttaaa 10 
±<£>*K y A« i: frbl&f& Ztltc&tffi 5 -60OtK y ^ 
*7vH»Jfii:* »«Bt!:#Lro.2-6M*%0 2fliK 

^BfflOV^-rn^^^^Tn0 3 '-10 6 poiseTfc 9 % 120^}, 1 
50r<D»lim«<Di»»»ni,' tlfl«l:»lT^P^ 
MtBl:, ^(Dy^y&mZOl&ftM&Q.SQln (pois 
e) /Wm^ *6>«wBE|«Stt*»f4, 160^^*5 
»t«*lWS*^ 1 —250cpsOifiHT*>S, 20 

fc 

DBIIJtG>««5MIH 
*»Wf4, m^M, #«H1J8"J. «*1B»4^Jc*5V^ 

-era, 

(2) E^©iiilB*ttttO^Wl!H'ClP»o — 7 — 

(3) n — 7*-#iSia£"efc5fc«>, CfltH-^AURn 50 
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X, USP 3,578, 797-5§-fS^<7>'</W h 5£##5tt;ii3l 
l»«©in-^tf©HIA (1) , (2) 

T% haft*r*abK:|SJl:-r53e»*«*Ji*U 
(a) ^.-^/Ht: tTT; ^ zc y — ^ , 

(B) 30aol%Si±<O^m^/^> 

(C) 5-40mft%OTA'^A'ffi& 



(3) 



>j$4X5f 7- 8 2 2 5 0 



5 

^/^mmt, tt»ii»c*tu-co.2'-6mji%o2«K 

h-^-fc UT<E>*»«ift7j' a*120'C'-150 < COi&£ 
flEfflOl^i* n^^St*l0 3 -10 6 poise-C$? «9 , 120°C, 1 

hUfcJgM, -tO^9 7^##©16*Wa J 0.501n (pois 

f*. 160 < CJC*3tt5«»«S^l-250cpsO«5H-e*> 10 

M*j-frJ±^ Li^7 £^ UTRSEftWSrKJPS&tt 

(a) TvWfc: tr* — /^M t , 

(B) 30mol%«±<O3?#lS^/W^V 

Mi:* 

(C) ^RfifcfctU 5~~40m&%<DT/l'tr^/l'W& 

(D) affWiOaKy^^vKSKR^/XfiSftB 30 

xr/«h MI^Lt0.2~6li%(O2M 

-v-*?-K£.Z> b-f—t UTOiglSttiSij' ^120°C 
^lSO^^taSffiH^V^tbd^taft-ClO 3 — 10 6 poiseT 
£><9. 120^, lSOroSBlttaEOi^MftlnTi 7 ^rlS 

£S0.501n (poise) /tKT^fc 3 U $ & 

ttJtfflttrit^tt, 160 , ClCi3Jt5»B!t«!i*)6 s 1 ~250cps 

fc#y*i/7-ryc*9, ±*#*aBJW:»L0.i-20 

*3S^OiPjRS#*feO»^±.o— oO^»tt^^^^ 
«±^#y^-^a^J:t)sKy^-»»S:»i*<kb^ $ 

n/y.vrr^^w^sK^^&^v? b-z?*> 50 



6 

h t LT^ALfc®Hffi^5~60(D3tf y :n*7vM8flBi: * 
R»Jigl-*f ttO. 2— 6 fi*%<£> 2 *£*±0&M£*a 

s # y #A^^gttetf y ^i^^/nfiic 5 -3oms%^ 
# y # y ^--^jgo^tt^4om*%a±. 

ifi^^y^^^sa, ^y /^^itft^^y 3i 
^^/nf-eio**%*:T**?*t^ bmizmjLUX'b't 

UTJ*£K/S#*O30mol%£l_h, <£ 9 U< fS40mol 

^aTl^T;^-/^^^ 80mol%J^_L. £9 
U < f*90n»l% W Jb#3i— TvWfc tT^ 7 ^ y -/MB 

— *J»3er5§goSftaiS«XS^2ffi^±^^JRS:'&tf* 

5 ®«3i ^ #o^^^tcp£ih-c# « r. 36S*JW u 
^t^^ia^i:, #y3i^^/i,»ffi<oflifiKJK 

5«*«*^lB*^*«>'C^ft<X-ftf, fiU**W^ 

^y 3l^X/^^4 3 03§ : #^^^^V^>b^ 

*y*^^/^»llOiWK*S5--60«)«B-r*A: 

h^-offism#tt^^^^ N 5^^#*u*v\ 
«or*«Wfcfew«ttA*fc^oji^*f*#y 

f Uto. 2- 6 11%^^^ t < , J:»9$?^ 

L<ltl-51I%^^ 0.2%«T"Ci**K«^8ft 



(4) 
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^CO?a>StQla^V^-fi^^^(7>^Tn0 3 '-10 6 poiseT^ t> 

T W ' 

T} 



T W ' « 



D W 



P R 
2 L 



4 Q 



D W 



(dyne/cm 2 ) 



(sec- 1 ) 



7t R 3 

7j 7 : JL»tt<E>tttf (poise) 
TW' : &atV>SLmtt<D-r Qfcfc (dyne/cm 2 ) 
DW : SiOMttOf 9 5iS (1/sec) 
Q:8fttii5ii£ (cm 3 /sec=ml/sec) 
P:}fi±Ji£^) (dyne/cm 2 ) [lOkgf =980X 10 4 dyne] 
R:yX;K^^M (cm) 
L:yX;K^)ft$ (cm) 

**^0*PjRfi**&iC«*tu5 h^-<^120 £ C-150 < C 

*$ # 5 a* 1 o 6 P oi se &^z-zk, mmnji & m 

ioa*%«±<^»-fr(ii50 < C^*3^rt h^-oSjltfS 

##10^oise&±lE]S»'&#S>*o 

j£lC120 < C~150 < C-C<£> h^ fc -O»iKttA^10 s poise*«l 

JlO^^il20 t X:{C:^oV^T^^(lt^^l0 3 poise^T(H] 

h^— O120 < Ctl50 < C"CO«iH*S*OS 
jR*HRlnij' <Oia«^-t-5«*f*. *«SOht-0* 

501n (poise) /tait»7 ^ /VA|:t7 



8 

^o.501n (poise) /teiTt^^ w fc "Cfc <9 (S?H»« 

1 tcj: 9 10kgf<DWfi£:a>ttii:ffilmnu g£lmmO/ X/U 
10 3g£S:*ifi|£ (l20-i50 < C<ota««HSr5 , CWIB) "CM 
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(poise) 



8 L Q 

as*D$ttS 2tfK±©4JR«:4tf*«AJIlft:*«*0* 
^:*L^tb©«ffl*tfft*tt, myhtt, BUM***** 



tan© 



5 n 77 . ' — 4 n 7? b ' 



30 t b — t a 

t LTjfiffilLTJ8^-C1^5o (fcfcU In 
U ln7 7 b / tttb'C^fcft^ttSr^i-o ) 

m-*iffiteh<D&, (e) - 2 • 2- 

^^f-i/y (2) -2 • 2-tr* U-e Ko^^7 

40 zc^/U) /o/^, #y (3) -2-2 

-tT^ (4 - t: Vv*i/7^=-^) ^n/^, # y 
v-^nt°U> (3) — fcT* (4-k Kd^->7x^/V) 

^•^-oi— tvk #y ^v/if-i/y (2) -2 • 

^pp-4-kKo :5 r'>7x^K 2' -3' • 6 — h 
y^nn4' -kKD^x^/M^y, /tfy^^v- 
^nt'l/y (3) -2-7 f n^-4-t Kp^v^7x^ 
/K 4-t Kn#v/7x-yVx-7/K ^ V t^rvxf- 

(2 • 5) -p - p-^7x;- ^y^-^v- 

•J^lsls (4) (4-t Kci ^y7xn;V) >r h 

50 >\ ^yt^ri/^f l/V (7) - If* (4-tKn^rv- 



(5) 



7-8 2 2 5 0 



9 

? = tvK #y ^v^V^l^ (3) -2 

• 2-tf* (2 • 6-^T^^K-4-t Kd^t^7j 
zz.;v) yn^VM^y^^pfi/y (2-2) 2 

• 2 — fcf;* (4-t Ko^7* —AO ^n^^-Cfc 

So 

xy^/H^SU 2 ftv^ U 3 ^/vot^ Vxf - 

fl/y (2 • 5) -tr* (2 • 6-^n^-4-t K 
D^i/7x=;u) ^/UafcV, atfUd-S^oifUV (3) 
-2 • (2 • 6 - v^/l^n - 4 - t Kn^v- 

7^—/l>) ^ny<yxy*y^xfl/y (1-5) 
-sKy t^r^T'P tTlxV (1-0) -t^ (4-tKn 

• 2' -fcT^ (4 - t K^r^xs/V) r/n./^&yt^ 
y ^v'm^l^JUiztfy ^-^i^^n fc°U>2 • 2- If 
^ (4-b Kn^r^ 2 • 6 - i?? n n ^ a xvU) 

( ^ 7 * y -;n ^ *) t ^ i/7;u^ w v *ffi 

:7*/UBU v^^xvW-p • p' -v?*/^aj?^fi6, t7 
#U>-2 • 7 -i^/V-^^ ~t7? U>-2 ■ 6- 

^y^/7x;y-4 • 4' -^/^yS, 1 • 
2-^7xy^v'x^y-p . p ' -S*;fr/U2j*>8M?a5 

^n^», r^tr^s, ^i^^st, ->h73v 

xwxry^g£ s ^ y Kfir^^n/N^^ N n — Kr^ 

x, *^o^y x7r^*i(7)Mii|sf-cfe5 
i^y^/^ysi^ttit h y * y s> msl 
* y y vm, i/?u^**)-^ h y *^#>ihb, 2 • 5 



10 

h y ^/wtf^SL l • 2 • 4-^yMJ^;^y 

ge, 1 • 2 • 5 - — ^rlh b y 7t7/U^>^ % 1 • 3-v^i7 
yu#*S//U- 2 - *^\s^%/V-&*c^;V7x2/<ls, 1 • 
3 -^^/^^y/V- 2 -^^VU- 2 -y ^U^/U/tf 
^^7'DA-y, ^V#/1^3rVVU) ^ 

>\ 1 - 2 • 7 • 8 h7%/^>&RXf*: 
Tjfy /MH£ y/Hfh— 1 • 2 • 3 • 6 

— ^-^ri^^x I — /w • 4-y/wt*^> N ^y^xy^ 
10 /k i^o-^y ;* h— /k h y^o-^y * h — 

/K Lit, 1 • 2 • 4-y->* hy^;K ^yiry 
>\ 2 -^^/V^n/N 0 ^ h y^— /K 2-y^/U-l • 

2 • hyt-zv, h y y /vjc^ v x h 

y y ^n— a-^p/^ i • 3 • 5- h y t Kn^yy 
?vw<v-fef> % xy ho-i . 2 • 3--y^^ h y 
/k M/t-i • 2 • 3 v y Asm&m-f h 

*3sw hi-—\zL&m^mttm&mfc&#Qk vxit 

20 tf£>*b<5o ^ LTI2Al,Ba,Ca,Cd,Co,Cr, 

Cu, Fe, Hg, Mg, Mn, Ni, Pb, Sn, Sr, Zn*£(D^ffif£<7> <D&m 

m^mx\ ^<omt tttt, smsta, ftst-^^^ 
^7/v-;x^a n ta^-^a^ y^nstf^K, r/w 

^ - ^ATtf/vrtr- K (II) T-fe^/UTir^ 

30 fe t) . ^(rr-fe^/wrir h >&m$£i*. * y f 1 /^^^ 

^ y x^r/«^i^^ y x^r/vW^fiJ: 

-ei03~10 6 poise^>e>^JI^ii"f > L^^120°C, 150^^^ 
fc^i^^CO^^^^g^O^^fil^o.SOln (poise) / 
40 x;H«l, ^fl/y-^^^xyiH i/y^i 

IB, ^yt'x^f7^ii, p^y, lEttc^y, 
Tkmmm, %mm&&mmm, i*ft^77^y ^9 

57-52574-§-^#, »HBB59-174853^«, ^^Bg59 
50 -174854#^#, ^§|BS61-130957#^^, W8BBB59- 
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189346#4*«3?asaplf hKZ> 0 

l-^3r-t?>\ 1 --r-fcr>\ 4 -*=f-)V- l 

r- v# ¥<o a \/y << ><Dmmm&#ju* 2 msx±<o 
* ^ y /mxtjf^ ^-/u* * ^ y k a^/i^ ^ y 

?V\s—h, 2 -ol^/W^^/V;* ^ y U— K ^v* 
/K 2,2,2-Ml7;^nxf-/M^^yi/-F, 

^y^y^W^^y^hg, r^y/u^ 
^a^f/vT^ y k ^^/wt^ y u— k -?u t° 

r^yu— k n-t^w^y^f, 7 ^ y 
^yu— K ^rry/vT^yu-h, K^^^r^y 

— 2-xf/^^7^yu-^ 7x^7 
^JU-K 2-^D/Uxf;V7^JJ 1/-^ T^y/u 
t-2-t Kn^rv'xf/K v/^n^i/^dri/w. 
K ^fyVT^xf/V7^yi--h, yxf/VT ^ 

yxf/v7^y ^w^/xf^^y i/ 

— K 2xF^i/7^yu-b N 1,4-y^^v^^-— 

v>7^yi/-h^w^'y^hg, -^u-ok. ^ 

K is— 2 jx^vi—^vvi^ h „ ^yxf/U7^1/ 

— K i/x^/i^-^ I K ^f^7"7l/-f, i/— 

2xf/l,/\^^;V7'7l/-h, ^yx^/H^n^- 
K SfcE^vWf K ^/xf;^F73^ 

/^f p - n p-tert-:/^ 



12 

/u^^- p — n— Kry^^f p — 7x-/u 
£ Jx 5> <E> 1 m £ fc tt 2 n & ± £ IrI i - ffl ^ £ r i: # £ 

So 

io {a^77h»^ytu7>f^#t,^c 

^77 hfcRJSteJBi^SBMWMi Ltli, flitf^y 

tV<u— K T^tf^ — fyyfD^hy/K 
yf/V7/>fy7'f!/-K ^5^/<-tWK* 
20 SrflfSrt^tSo 

^ytu7^i:^^7 7 bfcm<Dm&\*. 
uy^ ^ioomsm-^lo. i— ioom&m>m& u< > 

«fc t)»*b<tti-50SSffi"C*>So HiflKT-Cfi 
^77 Mb^»*jWSfc^£»i*SiV*\ s^ioou 

$ ixs ^ ^ ^ h ytu7^ >©«bp 

*i:LTfi, j^*»ffil00m*a5«c*ru, 0. l~20fifi^5 
*S#*U<, J:9#*U<f±0.5~10fi*SFBt?fc5o 0.1 

40 XW^i:fl^§^77 hggttsKy ^-u^^^fi, 

160 < C^jo{tS^14^S^ 1 ~250cps<D$G[a{-fc5r <^ 
^^f * LV\ lcps«T<0»-&^tt ht-(07u 
^^LJr< 250cpsJ^±."C«: hi—<Pfrh<Dmt& 

50 ffiffli-S h-*— *s*tt«tt-¥-S:4*i-5*tt ht-a 
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^ k G-my^yJ k *:<Dm(D3& 

So 

DSC^^V>10 0 C^^200°C^oa0^tQllT^J^Lfc^^:. 
&micWit>ti% »3fc t c - ^ oftsfcffia^Ot fe l20°C2r 
/Ttht-Wtt<, 4*tC55t;a>&100 , C<&«H4S:** 

lc#£L<te, SSlEBHRifiSJ: 19 t>30°C^_L (£«9#l£ 
L< f240-i50<C) W^ftfl=^W«S**rfc#*L 
v\ 

*5gWr<^KfR^— ^^>1S*:«SraaS-r5*ifei: tt 30 

tt % ASTM D-3418-82^Sp«BLj(m-rSo 
b1— £10— 15mg£IElU a*#ffl*TT^i&a>fe200 
°C£. #iaaS*lO < C/min-eJ!rafR-frL«)fc«, 200^^10 

O#^5g^T'200 0 C^P^b^JS-rS o -jRWt^tt» 3 
gU£^x-*-a s #<b*u fi^m^SB&i** 0 --^ 
<Dffi^1B^*:BP^^*5V>-CK^S (T D ) bfem-fZo 

ff^/h$<s jtftjR^P^SSr^Sfc^^ jbPJfeSRO 40 
*iKta£fiioo— 300 < c-c*>5r fcis#* Lv\ 

* ft s urnfe t m&mt t <o m ic^s-r s y * r* , 

J¥£ i —loo/i mOi«lft14o->— hW^ci^L 
<, r.*tb»«ltt^-hfcUTtt, »»1±oa;v^, ^y 
oi^^/K PET W!Jxfi/y7i/7n — b) > PFA 
(*r ^77/^01^1/^-^7^07/^^ 
— rvUftfi-g^ PTFE (3j?y T" h^^/^^nzn^-u 

>0 % #y^ b\ ^yr; K^^o^y^-v— ho 



14 

b^So 
So 

[»KM] 
v\ 

JB48H*!:*SIW03fe»»jlolBStBI4:*'f. 

1 1 fiSB HS3t» * ix^fi»**i»tt*PSftff Tfc o 

X\ — Mt LTff^l.Omm, rfrlOmm, ^^g240ramOT^ ? 

^»«12«Cfi»tW»13*rrt3l.0iimfc*XUfct>O-eft* 

#Ip]I35MSJ: 0ii«£*L5o ii«l*DC 100VOj^^20msec 

<Ds</isx#:$LMxtfim.m*i4\z£ r> =*> b* — /i-tstitc 

/W^rtl^r^L^-tirT^-X-So B&^/l'^ rfl (30. 5msec— 5ms 
S Q r<0^^7^yv^0— fHi: LTJ?^20m m<DM1&y 

j/isj*. mz.&tfV'fs. k, ^y^— tv w s k,pes,p 

FAfC/>^< t ^®^^^®{CPTFE,PAF^(D7 5/*«J|g(C 

i»«tt*r»jlniUfcBia!«*:10|im = — h 

— ^^(-fifei?lOO M J: U< «:4 

o M m y^^^mmtmm^—y—iet^m^—y 
181* v-y 3^=^A*^«a!ttoAv^=fA»ttji*:*-r-5 

^JDPi±b7^/Wix < >jfESlpI^-r^ 0 K^Wl9Ji^*3e# 

Ki/^^/V ht?fft^uyt*s*4bBlO*P< , > 
- h^t)tBbtt24^t^#H!9 W27^rffiffiL, ^*7>f/V 

llfci3V^-C*!ft* J f-14-C«ffl ^ttfc 

^^Tico^, ffiSt«-J|sfi3(j:*frS3i-e y j ^ j± iso^ 
Effl*T2ttTii:te««$Lif\ X7^/^^i5d5 h-f — ^* 

^STi t T 2 <t f5 ^ L v N^aft X 1h Z> o 
KT*5BW^*16«I, it^jT^ffl^ttS^y xc^^/w 
»fll<0»i5S«li:^co»ffi«:te«F«J!ii: Lfc ht-^gil 

v\ 

*»^77 h2Ett!7^^^<D— - WS:*- l t-^"To 
( 1 ) # y x7f;K»l!A©8S«il 



(8) 



7 -8 2 2 5 0 
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16 



V * * 5/ 7 n f U v ( 2 . 2 ) 

2.2 t' * ( 4 - fc K u 4p £/ 
7 x ^ ;!/ ) 7* a > 

#y*+5/Jc*-U:/<2.2)- 

2.2 t' ^ ( 4 - t K o 2/ 

7 ^ — ;v ) y a ;\" > 



24 . 2fi g 



3 3 . OS fi as 



f 1/ 7 ^ ;v BS 
n - K -r -b — ;l/ n a £ 
LtT-o^ y h g* 

v*m^2iox:\z{%hi2mm&m&fcfc£ j £tfv 20 

(2) h^— A(D«Jt« 

±3*o«a««j:j:5#y3i^^^*iiAiooa*« % 
nm<omsMi (*-d 4ma^^2ii^M^w^(c 

z<Dm&MBmisg&%uEE&M&&my<^x&j&m<Dm 1 30 
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